
Date:
To:
From:
Project:
Subject:

6 October 2000
Bechtel Hanford, Inc. (technical representative)
TechLaw, Inc.
100-H Areas - Full Protocol - Waste Site 100-H-17
Radiochemistry - Data Package No. H0924-TR (SDG No. H0924)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
H0924-TR which was prepared by ThermoRetec (TR). A list of samples validated
along with the analyses reported and the requested analytes is provided in the
following table.

67= 7777:.7m7

BOYR43 7/20/00 Soil C See note 1

BOYR44 7/20/00 Soil C See note 1

BOYR45 7/20/00 Soil C See note 1

BOYR46 7/20/00 Soil C See note 1

BOYR47 7/20/00 Soil C See note 1

BOYR48 7/20/00 Soil C See note 1

BOYR49 7/20/00 Soil C See note 1

BOYR50 7/20/00 Soil C See note 1

BOYR51 7/20/00 Soil C See note 1

BOYR53 7/20/00 Soil C See note 1
1 - Gamma spectroscopy; alpha spectroscopy (isotopic plutonium); total strontium.

Data validation was conducted in accordance with the BHI validation statement of
work and the 100 Area Remedial Action Sampling and Analysis Plan (DOE/RL May
1998). Appendices 1 through 5 provide the following information as indicated
below:
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DATA QUALITY OBJECTIVES

* Holding Times

Holding times are calculated from Chain-of-Custody forms to determine the
validity of the results. The maximum holding time for radiochemical analysis is
6 months.

All holding times were acceptable.

" Blanks

Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis results
indicate the presence of an analyte above the MDA, the following qualifiers are
applied: All positive sample results less than five times the highest blank
concentration are qualified as estimates and flagged "J"; sample results below
the MDA are qualified as undetected and flagged "U"; sample results above the
MDA and greater than five times the highest blank concentration are not
qualified.

All other blank results were acceptable.

Equipment Blank

One equipment blank (BOYR53) was submitted for analysis. Uranium-233,
uranium-238(aspec), potassium-40, radium-226, radium-228, thorium-228 and
thorium-232 were detected in the equipment blank. Under the BHI statement of
work, no qualification is required.

" Accuracy

Accuracy is evaluated by analyzing distilled water or field samples spiked with
known amounts of radionuclides. The sample activity as determined by analysis
is compared to the known activity to assess accuracy. The acceptable
laboratory control sample and matrix spike recovery range is either 70-130% or
±3 sigma. In addition, samples may be spiked with a radiochemical tracer to
assist in isolating the radioisotope of interest with the yield of the tracer being
used in calculating sample activity. The acceptable range for tracer recovery is
20% to 105%. Spike sample results outside the above ranges result in
associated sample results being qualified as estimates, rejected, or not qualified,
depending on the activity of the individual sample.
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Due to a radiochemical yield of 108%, the detected isotopic uranium results in
sample BOYR46 were qualified as estimates and flagged "J".

All other accuracy results were acceptable.

* Precision

Analytical precision is expressed by the RPD between the recoveries of
duplicate matrix spike analyses performed on a sample. Precision may also be
assessed using unspiked duplicate sample analyses. If both sample and
replicate activities are greater than five times the CRDL and the RPD is less than
30 percent, the results are acceptable. If either activities are less then five
times the CRDL, a control limit of less than or equal to two times the CRDL is
used for soil samples and less than or equal to the CRDL for water samples. If
either the original or replicate value is below the CRDL, the applicable control
limits are less than or equal to the CRDL for water samples and less than or
equal to two times the CRDL for soil samples. If the RPD is outside the
applicable control limit, associated results are qualified as estimated detects or
estimated non-detects.

All duplicate results were acceptable.

Field Duplicates

One set of field duplicates (BOYR46/BOYR51) were submitted for analysis. The
results were compared using the same criteria as for a laboratory duplicate. All
field duplicate results were acceptable.

* Detection Levels

Reported analytical detection levels for undetected analytes are compared
against the 100 Area Remedial Action Sampling and Analysis Plan target
detection limits (TDLs) or the contract specified MDA if no TDL was specified,
to ensure that laboratory detection levels meet the required criteria. The
following analytes were reported above their TDL: Uranium-238(gea) in all
samples; uranium-235(aspec) in all samples; americium-241 (gea) in all samples
except BOYR45 and BOYR53; europium-155 in all samples except BOYR53;
uranium-235(gea) in samples BOYR43, BOYR44, BOYR45, BOYR46, BOYR47,
BOYR48, BOYR50 and BOYR51; europium-1 54 in samples BOYR44, BOYR45,
BOYR46, BOYR47, BOYR48 and BOYR51; europium-152 in samples BOYR47 and
BOYR48; cobalt-60 in samples BOYR45 and BOYR47; uranium-238(aspec) and
uranium-233(aspec) in sample BOYR51; plutonium-238 and plutonium-239/240
in samples BOYR43 and BOYR51; cesium-137 in samples BOYR47 and BOYR51.
Under the BHI statement of work, no qualifcation is required. All other reported
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laboratory MDAs were at or below the analyte-specific TDL or contract specified
MDA.

Completeness

Data Package No. H0924 (SDG No. H0924) was submitted for validation and
verified for completeness. The completion rate was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to a radiochemical yield of 108%, the detected isotopic uranium results in
sample BOYR46 were qualified as estimates and flagged "J". Data flagged "J" is
an estimate, but under the BHI validation SOW, the data may be usable for
decision-making purposes. All other validated results are considered accurate
within the standard error associated with the methods.

The following analytes were reported above their TDL: Uranium-238(gea) in all
samples; uranium-235(aspec) in all samples; americium-241 (gea) in all samples
except BOYR45 and BOYR53; europium-1 55 in all samples except BOYR53;
uranium-235(gea) in samples BOYR43, BOYR44, BOYR45, BOYR46, BOYR47,
BOYR48, BOYR50 and BOYR51; europium-154 in samples BOYR44, BOYR45,
BOYR46, BOYR47, BOYR48 and BOYR51; europium-152 in samples BOYR47 and
BOYR48; cobalt-60 in samples BOYR45 and BOYR47; uranium-238(aspec) and
uranium-233(aspec) in sample BOYR51; plutonium-238 and plutonium-239/240 in
samples BOYR43 and BOYR51; cesium-137 in samples BOYR47 and BOYR51.
Under the BHI statement of work, no qualifcation is required.

REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997.

DOE/RL-96-22, Rev. 1, 100 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, May 1998.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the BHI
statement of work are as follows:

U - Indicates the compound or analyte was analyzed for and not detected
above the minimum detectable activity (MDA) in the sample. The value
reported is the sample result corrected for sample dilution and moisture
content by the laboratory. The data is usable for decision making
purposes.

UJ - Indicates the compound or analyte was analyzed for and not detected at
concentrations above the minimum detectable activity (M;A) in the
sample. Due to a QC deficiency identified during the data validation, the
associated quantitation limit is an estimate, but is usable for decision
making purposes.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

(JUCOCS

SDG: H0924 REVIEWER: DATE: 10/6/00 PAGE_ _OF_1_
TLI

COMMENTS:

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

Uranium-233(aspec) J BOYR46 Radiochemical
Uranium-238(aspec) yield



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (PCi/G)

Project: BECHTEL-HANFORD

Labondory: TR
C.s ISIDG: H0924
smp. 8m: HBOYR43 IBYR44 I0YR45 BOYR46 BOYR47 BOYR48 BOYR49 BOYR50 BOYR51 BOYR53
Lo.adou 100-H-17 100-H-17 100-H-17 100-H-17 100-H-17 100-H-17 00-H-1723wew2 100-H-17 100-H-17 100-H-17
Remark. I I I Duplicate E. Blank
Sanple Date 7/20/00 17/20/00 7/20/00 7/20/00 17/20/00 7/20/00 7/20/00 7/20/00 7/20/00 7/20/00
Radochemnty OBDL Remit Q Remit ft Result I Resit f Reidt IQ Reit 0 Remit ft Remit Q Remilt Q RemuLt a
strontium talj 1 0.027 U 0.076 U -0.065 U 0.028 U 0.009 U 1.07 0.217 0.112 0.054 U -0.045 U
Urnmn-233 0.1 0.658 0.626 0.616 0.571 J 0.461 0.398 0.242 0.469 0.570 U 0.311
Uranlam-235 0.1 0.039 U 0.058 U 0.039 U 0 U 0.096 U 0 U 0.020 U 0.023 U 0.115 U 0.019 U
Uraiu-238 0.1 0.626 0.642 0.470 0.710 J 0.477 0.541 0.403 0.583 0.570 U 0.280
Pkflodi.238 0.1 -0.051 U 0.003 U 0 U -0.024 U -0.003 U 0.043 U 0.021 U 0.019 U . 0.042 U 0 U
Pkitohan-239/40 0.1 -0.040 U -0.000 U -0.014 U 0.008 U 0.010 U 0 U 0.017 U 0.013 U 0.021 U -0.017 U
Padnmraum-40 14.9 12.1 12.2 14.3 11.7 14.2 15.0 14.3 15.4 4.84
C0bet60 0.05 UU UU .UU UU UU UU U U UU UU UU
C....m 137 0.05 0.032 U 0.104 U U 0.072 U U 0.526 0.100 0.054 U U U U
Aagum-220 0.579 0.521 0.514 0.511 0.487 0.552 0.553 0.597 0.508 0.170
Ramn-228 0.771 0.844 0.823 0.863 0.873 0.741 0.730 0.873 0.839 0.178
Emlf152 0.1 UU UU UU UU UU UU UU UU UU UU
Buwbkn154 0.1 UU UJU U U UU U U u UU U U U U UU
B 1piumnIse 0.05 UU U U U U UU UU UU UU UU UU UU
Thwum-228 0.855 0.650 0.712 0.677 0.685 0.757 0.677 0.728 0.681 0.174
Thodn-232 0.771 0.644 0.823 0.863 0.673 0.741 0.730. 0.873 0.839 0.178
Umanlum- 3(GEA) 0.1 U U U UUU Uu U U UU UU UtU UU UU UU
Uranhau -2(BOEA) 0.1 UU UU UU UU UU UU Uti UU UU UU

Amdclumn-241(GEA) 0.1 UU UU UU UU UU UU Uti UU UU U U

Page_1 of__1



TEA/RICHMOND
SAWPLE DZLIVZRT GROUP 30924

R007125-01
DATA SREUT

B0YR43

SDG 7445 Client/Case no Hanford SDG H0924
Contact Melissa C. Mannion Contract TRC-Sfl-207925

Lab sample id R007125-01 Client sample id BOYR43
Dept sample id 74jj5-L2_ Location/Matrix 100-H-17 AMIDL

Received 07/2S/00 Collected 07/20/00 0S:35
% solids 98.9 Custody/SAP No B99-042-043 B99-042

REnUtt 20 3R IA mRDL QUAL1-
ANALTT CAS no pCi/g (COUNT) pCi/g pCi/g rYuMS TEST

Total Strontium SA-RAD 0.027 0.12 0.17 1.0 U SR
Uranium 233 U-233/234 0.658 0.20 0.12 1.0 1 U
Uranium 235 15117-96-1 0.039 0.039 0.15 1.0 U U
Uranium 238 U-238 0.626 0.20 0.12 1.0 J U
Plutonium 238 13981-16-3 -0.051 0.10 0.20 1.0 U PU
Plutonium 239/240 PU-239/240 -0.040 0.061 0.13 1.0 U PU
Potassium 40 13966-00-2 14.9 0.76 0.38 GAM
Cobalt 60 10198-40-0 U 0.033 0.050 U GAN
Cesium 137 10045-97-3 0.032 0.027 0.035 0.10 U GAN
Radium 226 13982-63-3 0.579 0.077 0.071 0.10 GAM
Radium 228 15262-20-1 0.771 0.16 0.15 0.20 GAN
Europium 152 14683-23-9 U 0.079 0.10 U GAN
Europium 154 15585-10-1 U 0.10 0.10 U GAN
Europium 155 14391-16-3 U .11 0.10 U GAm
Thorium 228 14274-82-9 0.655 0.043 0.042 GAM
Thorium 232 TH-232 0.771 0.16 0.15 GAN
Uranium 235 15117-96-1 U 0.14 U GAN
Uranium 238 U-238 U 4.3 U GAN
Americium 241 14596-10-2 U 0.26 U GAN

100 H AREA - FULL PROTOCOL

1/ Ct'

DATA SEETS
Page 1

SUUNCRT DATA SUCTION
Page 15

(IGooti

Lab id TWW
Protocol Hlantrd_
Version VA 1.0

Form DVD-DS
Version 3.06

Report date 09/05/00



R007125-02

TMA/RIC MOND
BAWL! DlzTvERT GROUP 30924

DATA SNZT
BOR44

SDG 7445 Client/Case no Hanford SDG 0924
Contact Mlissa C. ManniIn Contract TRC-SBE-207925

Lab sample id R00712B-f2 Client sample id B0YR44
Dept sample id 7445-002 Location/Matrix 100-H-17 SOLID

Received 07/25/00 Collected 07/20/00 08:40
' solids 99.8 Custody/SAP No 399-042-043 B99-042

RUSULT 2a Sa MDA RDL QUILl-
AMALTTZ CAB no pCI/g (COUNT) pci/g pCi/g FINRS TEST

Total Strontium SR-RAD 0.076 0.082 0.13 1.0 U SR
Uranium 233 U-233/234 0.626 0.20 0.12 1.0 J U
Uranium 235 15117-96-1 0.058 0.078 0.15 1.0 U U
Uranium 238 U-238 0.642 0.20 0.12 1.0 J U
Plutonium 238 13981-16-3 0.003 0.023 0.047 1.0 U PU
Plutonium 239/240 PU-239/240 -0.006 0.017 0.044 1.0 U PU
Potassium 40 13966-00-2 12.1 0.92 0.55 GaN
Cobalt 60 10198-40-0 U 0.047 0.050 U GAM
Cesium 137 10045-97-3 0.104 0.030 0.035 0.10 Gam
Radium 226 13982-63-3 0.521 0.076 0.074 0.10 GAM
Radium 228 15262-20-1 0.644 0.19 0.20 0.20 GAN
Europium 152 14683-23-9 U 0.10 0.10 U GAN
Europium 154 15585-10-1 U 0. 15 0.10 U GAN
Europium 155 14391-16-3 U 0.11 0.10 U GAN
Thorium 228 14274-82-9 0.650 0.051 0.051 GAN
Thorium 232 TH-232 0.644 0.19 0.20 GAN
Uranium 235 15117-96-1 U 0.17 U GAM
Uranium 238 U-238 U 5.4 U GAN
Americium 241 14596-10-2 U 0.16 U GAN

100 H AREA - FULL PROTOCOL

if

DATA SEETS
Page 2

UMaR? DATA UNCTION
Page 16 000012

Lab id TMMW
Protocol Sanford
Version Ver 1.0

Form DVD .-
Version 3.06

Report date 09/05/'00



TMA/RZCNMOND
SAMPLE DELIZERY MOUP 30924

R007125-03
DATA SHNT

B0R45

SDG 7445 Client/Cage no Hanford jDG fl924
Contact Melissa C. Mannion Contract tRC-SBB-207925

Lab sample id R007125-03 Client sample id BOY45
Dept sample id 744S-003 Location/Matrix 100-M-17 ID

Received 07/2S/00 Collected 07/20/00 09:55
W solids 99.9 Custody/SAF No 99-042-043 B99-042

RESULT 2v ERR MA RDL QUALZ-
AIRLYT CAs no pC±/g (COCET) pCi/g pCi/g FIRS TEST

Total Strontium SR-RAD -0.065 0.12 0.21 1.0 0 SR
Uranium 233 U-233/234 0.616 0.20 0.12 1.0 1 U
Uranium 235 15117-96-1 0.039 0.039 0.15 1.0 U U
Uranium 238 U-238 0.470 0.17 0.12 1.0 J U
Plutonium 238 13981-16-3 0 0.028 0.061 1.0 U PU
Plutonium 239/240 PU-239/240 -0.014 0.021 0.056 1.0 U PU
Potassium 40 13966-00-2 12.2 0.92 0.61 GAN
Cobalt 60 10198-40-0 U 0,05f 0.050 U GAM
Cesium 137 10045-97-3 0 0.043 0.10 U GAN
Radium 226 13982-63-3 0.514 0.090 0.087 0.10 GAN
Radium 228 15262-20-1 0.823 0.23 0.20 0.20 GAM
Europium 152 14683-23-9 U 0.098 0.10 U GA4
Europium 154 15585-10-1 U 0.1 0.10 U GAM
Europium 155 14391-16-3 U 0.083 0.10 U GAN
Thorium 228 14274-82-9 0.712 0.070 0.069 GAM
Thorium 232 TH-232 0.823 0.23 0.20 GAm
Uranium 235 15117-96-1 U 0.13 U GAM
Uranium 238 U-238 U 5.8 U GAN
Americium 241 14596-10-2 U 0.053 U GAN

100 H AREA - FULL PROTOCOL

)/0(2cC>

DATA EETS
Page 3

BMaRT DUTA naeTOro
Page 17 000013

Lab id TNMC
Protocol Hanford
Version Ver 1.0

Form D
Version 3.06

Report date 09/05/00



TA/RXI CEMOND
SAMPLE DLrVXnT GROUP 30924

R007125-04
DATA SZET

BOYR46

SDG 7445 Client/Case no Hanford DG B0924
Contact Melissa C. Mannion Contract TRC-SBB-207925

Lab sample id R007125-04 Client sample id 30YR46
Dept sample id 7445-004 Location/Matrix 100-E-17 AQLID

Received 07/2S/00 Collected 07120/00 09:23
t solids 99.8 Custody/SAP No 399-042-044 299-042

RESULT 2Zr -n ID SL QUAL-
LNALTh CUO pCi/g (COUNrT) pCi/g pCi/g WInZS TEST

Total Strontium SR-RAD 0.028 0.13 0.17 1.0 U SR
Uranium 233 U-233/234 0.571 0.17 0.11 1.0 At U
Uranium 235 15117-96-1 0 0.034 0.13 1.0 U U
Uranium 238 U-238 0.710 0.20 0.11 1.0 0 U
Plutonium 238 13981-16-3 -0.024 0.041 0.085 1.0 U PU
Plutonium 239/240 PU-239/240 0.008 0.024 0.050 1.0 U PU
Potassium 40 13966-00-2 14.3 0.80 0.37 GAM
Cobalt 60 10198-40-0 U 0.043 0.050 U GAM
Cesium 137 10045-97-3 0.072 0.039 0.042 0.10 f GA4
Radium 226 13982-63-3 0.511 0.064 0.059 0.10 GAN
Radium 228 15262-20-1 0.863 0.15 0.14 0.20 GUM
Europium 152 14683-23-9 U 0.087 0.10 U GUM
Europium 154 15585-10-1 U .13 0.10 U GAM
Europium 155 14391-16-3 U 0.13 0.10 U GAM
Thorium 228 14274-82-9 0.677 0.045 0.044 GAM
Thorium 232 TH-232 0.863 0.15 0.14 aGm
Uranium 235 15117-96-1 U 0.15 U GAM
Uranium 238 U-238 U 4.8 U GAM
Americium 241 14596-10-2 U 0.28 U GAM

100 H ARIA - FULL PROTOCOL

Jttt

DATA BInETI
Page 4

SUa T DATA SZCTION
Page 18

(10014

Lab id TMOC-
Protocol Zatat..r
Version SurL.

Form D=-DS
Version 3.06

Report date 09/05/00



R007125-05

TKA/RICKKOND
AWPLZ DfLZVERT GROUP 30924

DATA SEENT

SDG 7445 Client/Cane no Hanford SDG L0924
Contact Melissa C. Mannion Contract TRC-SB-207925

Lab sample id R007125-05 Client sample id BYR47
Dept sample id 7445-005 Location/Matrix 100-H-17 SOLD

Received 07/25/00 Collected 07/20/00 10:00.
W solids 98.4 Custody/SAF No B99-042-044 99-042

RESULT 20 IE= HDA RDL QUALZ-
ANALYT CA NO pCi/g (COUNT) pCi/g pCi/g FIfRB TEST

Total Strontium SR-RAD 0.009 0.11 0.16 1.0 U SR
Uranium 233 U-233/234 0.461 0.19 0.12 1.0 J U
Uranium 235 15117-96-1 0.096 0.077 0.15 1.0 U U
Uranium 238 U-238 0.477 0.19 0.12 1.0 J U
Plutonium 238 13981-16-3 -0.003 0.028 0.056 1.0 U PU
Plutonium 239/240 PU-239/240 0.010 0.021 0.033 1.0 U PU
Potassium 40 13966-00-2 11.7 1.0 0.65 GAN
Cobalt 60 10198-40-0 U .,57 0.050 U GAN
Cesium 137 10045-97-3 U 0.072 0.10 U GAM
Radium 226 13982-63-3 0.487 0.094 0.094 0.10 GAN
Radium 228 15262-20-1 0.673 0.21 .21 0.20 GAN
Europium 152 14683-23-9 U 0.12 0.10 U GAN
Europium 154 15585-10-1 U 0.17 0.10 U GAM
Europium 155 14391-16-3 U 0.12 0.10 U GAM
Thorium 228 14274-82-9 0.685 0.059 0.060 GAN
Thorium 232 TH-232 0.673 0.21 0.24 GAM
Uranium 235 15117-96-1 U 0.19 U Gam
Uranium 239 U-238 0 5.9 U GAM
Americium 241 14596-10-2 U 0.18 U GAN

100 H AREA - FULL PROTOCOL

I1o12~

DATA SUETS
Page 5

muMMMY DATA aCTIow
Page 19

000015

3OYR47

Lab id TMW
Protocol Hanford
Version Ver 1.0

Form DVD-DS
Version 3.06

Report date 09/05/00



TMA/RICHNOND
BAflLN DLZVEKT GROUP 30924

R007125-06
DATA BEIRT

SDG 7445 Client/Case no Hanford _G 10924
Contact Melissa C. Mannion Contract TRC-SBH-207925

Lab sample id 2007125- f Client sample id BOYR4B
Dept sample id 7445-006 Location/Matrix 100-H-17-D

Received 07/25/Q Collected 07/20/00 09:45
% solids J1.3 .Custody/SAF go B99-042-044 .899-042

RINULT 26 S MA RDL QUALI-
ANALTE CAB MO PCi/g (COUNT) pCi/g pCi/g 71URS ?NOT'

Total Strontium SR-RAD 1.07 0.17 0.17 1.0 SR
Uranium 233 U-233/234 0.398 0.16 0.12 1.0 J U
Uranium 235 15117-96-1 0 0.039 0.15 1.0 U U
Uranium 238 U-238 0.541 0.20 0.12 1.0 J U
Plutonium 238 13981-16-3 0.043 0.034 0.053 1.0 U PU
Plutonium 239/240 PU-239/240 0 0.034 0.069 1.0 U PU
Potassium 40 13966-00-2 14.2 0.83 0.40 GAR
Cobalt 60 10198-40-0 U 0.046 0.050 U GAm
Cesium 137 10045-97-3 0.526 0.049 0.044 0.10 GAm

Radium 226 13982-63-3 0.552 0.077 0.073 0.10 GAN
Radium 228 15262-20-1 0.741 0.18 0.19 0.20 GAM
Europium 152 14683-23-9 U 9.15 0.10 U GAN
EUropium 154 15585-10-1 U .0,14-- 0.10 U GAN

Buropium 155 14391-16-3 U 0.14 0.10 U GA
Thorium 228 14274-82-9 0.757 0.054 0.054 GAR
Thorium 232 TH-232 0.741 0.18 0.19 GAM
Uranium 235 15117-96-1 U 0.18 U GAN
Uranium 238 U-238 U 5.2 U GARM
Americium 241 14596-10-2 U 0.32 U GAM

100 AREA - FULL PROTOCOL

90(-zlex)

nDTA SanTs
Page 6

MacAT DATA UZCTIO
Page 20

000016

BOYR48

Lab id TMAC
Protocol Hanford
Version XL. .L

Form DM-2.
Version 3..6

Report date 09/gLU./



TNA/RXICUNOED
SAPLU DLIZ 1T 0R300 30924

R007125-07
DATA RENET

SDG 7445 Client/Cane no Hanford SD L 0924
Contact Melissa C. Mannion Contract TRC-SEB-207925

Lab sample id R007125-07 Client sample id BOYR49
Dept sample id 7445-007 Location/Matrix 100-H-17 SOLID

Received 07/25/ . Collected 07/20/00 09:47
t solids 98.9 Custody/SAP No B99-042-045 B99-042

RUBULT 2a RR N" RDL QUALI-
AfALTEE CAs no pCi/g (COUNT) pCi/f pCi/g FIEkS TST

Total Strontium SR-RAD 0.217 0.096 0.12 1.0 J SR
Uranium 233 U-233/234 0.242 0.13 0.12 1.0 J U
Uranium 235 15117-96-1 0.020 0.039 0.13 1.0 U U
Uranium 238 U-238 0.403 0.16 0.12 1.0 1 U
Plutonium 238 13981-16-3 0.021 0.034 0.056 1.0 U PU
Plutonium 239/240 PU-239/240 0.017 0.034 0.056 1.0 U PU
Potassium 40 13966-00-2 15.0 0.33 0.22 GAN
Cobalt 60 10198-40-0 U 0.024 0.050 U GM
Cesium 137 10045-97-3 0.100 0.018 0.022 0.10 GAM
Radium 226 13982-63-3 0.553 0.049 0.046 0.10 GAM
Radium 228 15262-20-1 0.730 0.10 0.10 0.20 GAM
Europium 152 14683-23-9 U 0.057 0.10 U GAN
Europium 154 15585-10-1 U 0.079 0.10 U GAM
Europium 155 14391-16-3 U 0.081 0.10 U GAN
Thorium 228 14274-82-9 0.677 0.032 0.031 GAM
Thorium 232 TH-232 0.730 0.10 0.10 GAM
Uranium 235 15117-96-1 U 0.10 U GAm
Uranium 238 U-238 U 3.0 U GAM
Americium 241 14596-10-2 U 0.18 U am

100 H AREA - FULL PROTOCOL

ff7-

DATA EMETS
Page 7

BUNN& DATA UNCTION
Page 21 000017

B0YR49

Lab id TmA7E
Protocol Hanford
Version ZuL.L.L..

Form DVD-DL
Version L.06

Report date 09/05/00



TWA/RICKNOND
SAMPLU DNLVZRT GROUP 30924

R007125-08
DATA SHU'T

SDG 7445 Client/Case no Hanford SDG B0924
Contact Melissa C. Mannion Contract TRC-SEB-207925

Lab sample id R007125-08 Client sample id lnyso
Dept sample id 7445-00f Location/Matrix 100-H-17

Received 07/25/00 Collected 07/20/00 09:30
* solids 99.1 Custody/SAP No B99-042-045 B99-042

RuSUZE 2w 3R3 StA ROL QUA"?-
ANTAfLa CaB m0 pCi/g (COUNT) pCi/g pCi/g rXZRS Tim

Total Strontium SR-RAD 0.112 0.081 0.11 1.0 J SR
Uranium 233 U-233/234 0.469 0.19 0.14 1.0 J U
Uranium 235 15117-96-1 0.023 0.045 0.17 1.0 0 U
Uranium 238 U-238 0.363 0.19 0.14 1.0 J U
Plutonium 238 13981-16-3 0.019 0.032 0.057 1.0 U PU
Plutonium 239/240 PU-239/240 0.013 0.019 0.035 1.0 U PU
Potassium 40 13966-00-2 14.3 0.73 0.36 GAM
Cobalt 60 10198-40-0 U 0.036 0.050 U GAM
Cesium 137 10045-97-3 0.054 0.029 0.032 0.10 J GAm
Radium 226 13982-63-3 0.597 0.064 0.059 0.10 GIm
Radium 228 15262-20-1 0.873 0.14 0.13 0.20 GAM
Europium 152 14683-23-9 U 0.081 0.10 0 Gam
Europium 134 1355-10-1 U 0.10 0.10 U GAN
Nuropium 155 14391-16-3 U 0.11 0.10 U GARM
Thorium 228 14274-82-9 0.728 0.040 0.039 GAM
Thorium 232 TH-232 0.873 0.14 0.13 Gam
Uranium 235 15117-96-1 U 0.14 U Gam
Uranium 238 U-238 U 4.2 U GAN
Americium 241 14S96-10-2 U 0.26 U GAM

100 H AREA - FULL PROTOCOL

/1<I

I (~ 20

DATA BloT
Page B

Bunean DATA aSCTzw
Page 22

BOYR50

Lab id THMC
Protocol Hanford
Version YLrL..LL

Form DVD-DS
Version 3.06

Report date 09/05/00
ucoolS



TKA/RICNKOND
SAPLz DfLIVERY GROUP X0924

R007125-09
DATA BERET

SDG 7445 Client/Cane no Hanford SDG B0924
Contact Melissa C. Mannion Contract TRC-SBB-207925

Lab sample id R00712-09 Client sample id noYRSI
Dept sample id 7445-009 Location/Matrix 100-H-17 SOLID

Received 07/25/00 Collected 07120100 09:23
t solids 99.-. Custody/UN No B99-042-045 B99-042

RaULT 2v RR ND RDL on=1-
AUNLTl CAs NO pC4/g (COUNT) pCi/g pCi/p F23S TEaST

Total Strontium SR-RAD 0.054 0.42 0.74 1.0 U SR
Uranium 233 U-233/234 0.570 0.57 0.91 1.0 U U
Uranium 235 15117-96-1 0.115 0.46 0.88 1.0 U U
Uranium 238 U-238 0.570 0.57 0.73 1.0 U U
Plutonium 238 13981-16-3 0.042 0.17 0.32 1.0 U PU
Plutonium 239/240 PU-239/240 0.021 0.12 0.26 1.0 V PU
Potassium 40 13966-00-2 15.4 0.88 0.31 GAN
Cobalt 60 10198-40-0 U 0.045 0.050 U GAN
Cesium 137 10045-97-3 U 0.055 0.10 U GAN
Radium 226 13982-63-3 0.508 0.074 0.068 0.10 GAM
Radium 228 15262-20-1 0.939 0.19 0.17 0.20 GAN
Europium 152 14683-23-9 U 0.098 0.10 U GAM
Europium 154 15585-10-1 U J.j6 0.10 U GAM
Europium 155 14391-16-3 U .14 0.10 U GAM
Thorium 228 14274-82-9 0.681 0.051 0.050 GAM
Thorium 232 TH-232 0.839 0.18 0.17 GA4
Uranium 235 15117-96-1 U 0.17 U GR1
Uranium 238 U-238 U 5.0 U GAM
Americium 241 14596-10-2 U 0.31 U GAN

100 H AREA - FULL PROTOCOL

'ii->
1012

DATA Sums
Page 9

8"UMN ? DATA S3CTZON
Page 23 000019

2DYR1

Lab id SE4ANC
Protocol Hanford
Version Ysr.0LL

Form EDVD-L
Version 3.06

Report date 021/O12Lj



TMA/RICIMOND
SAMPLE DULXVERY GROUP 30924

R007125-10
DATA SE3T

SDG 7445 Client/Case no Hanford SDG 10924
Contact Melissa C. Mannion Contract TRC-SBB-207925

Lab sample id R007125-10 Client sample id BCYRSI
Dept sample id 7445-010 Location/Matrix 100-H-17 SOLID

Received 07/25/00 Collected 07/20/00 08:27
t solids 100.0 Custody/SAP No B99-042-045 B99-04

RaiULT 2a m2 ua RDL Q-
haNLYTE CAB NO pC±/g (COUNT) pCi/g pCi/g YIluB TEST

Total Strontium SR-RAD -0.045 0.10 0.15 1.0 U SR
Uranium 233 U-233/234 0.311 0.16 0.12 1.0 J U
Uranium 235 15117-96-1 0.019 0.038 0.14 1.0 U U
Uranium 238 U-238 0.280 0.13 0.12 1.0 J U
Plutonium 238 13981-16-3 0 0.035 0.071 1.0 U PU
Plutonium 239/240 PU-239/240 -0.017 0.023 0.071 1.0 U PU
Potassium 40 13966-00-2 4.84 0.26 0.13 GAM

Cobalt 60 10198-40-0 U 0.014 0.050 U GAN
Cesium 137 10045-97-3 U 0.011 0.10 U GAM

Radium 226 13982-63-3 0.170 0.025 0.023 0.10 GAN

Radium 228 15242-20-1 0.178 0.049 0.053 0.20 J GAM

Europium 152 14683-23-9 U 0.030 0.10 U Gam

Europium 154 15585-10-1 U 0.043 0.10 U GAM
Europium 155 14391-16-3 U 0.042 0.10 U GAM
Thorium 228 14274-82-9 0.174 0.016 0.017 GAM

Thorium 232 TH-232 0.178 0.049 0.053 GAM
Uranium 235 15117-96-1 U 0.053 U GAM
Uranium 238 U-238 U 1.6 U GAM

Americium 241 14596-10-2 U 0.095 U GAM

100 H AREA - FULL PROTOCOL

I
5, 'p.

0ftL 0'\

DATA OSEETS
Page 10

SunnMy DATA suCTOio
Page 24 000020

BOYR53

Lab id TMAN4
Protocol HanLsrd_
Version fra.ILL

Form DVD-DAL
Version 3.06

Report date 09/05/00



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Thermo Retc Bechtel Hanford inc.
W.O. No. RO-07-126-7445 SDG H0924

Case Narratve Page I of I

1,0 GENERAL

Bechtel Hanford Inc. (BH) Sample Delivery Group H0924 was composed often solid
(soil) samples designated under SAF No. 609-042 with a Project Designation ot 100 H
Area - Full Protocol.

The samples were received as stated on the Chain-of-Custody documents. Any
discrepancies are noted on the Therno Retec Sample Receipt Checklist The resufta
were transmitted to 6HI via e-Fax on August 14, 30, and September 5, 2000.

2.0 ANALYSIS NOTES

2.1 Total Strontium Analyses

No problems were encountered during the course of the analyses.

2.2 Isotopic Uranium Analyses

isotopic Uranium was requested by SHI on August 17, 2000.

No problems were encountered during the course of the analyses.

2.3 isotopic Plutonium Analyses

isotopic Plutonium was requested by 6i8 on August 17, 2000.

No problems were encountered during the course of the anelyses.
24 Gamma Spectroscopy Analyses

No problems were encountered during the course of the analyses.

000O022
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Appendix 5

Data Validation Supporting Documentation
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WHC-SD-EN-SPP-OO1, Rev. 1

RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION A B D E
LEVEL:

PROJECT: J(c o 1004 \~ . DATA PACKAGE: 1tO9'2#

VALIDATOR: T~L LAB: I DATE: z

CASE: SDG: 05I

ANALYSES PERFORMED

a 0aumnn0o Te4hnedph
AAVA j I 6pntnq I Pw

El ToWe Ura 1 f.iWw22 03 TNUmn

SAMPLES/MATRIX 9C iO y 43 By ( z tk z2 9 0 yd P3,d

1. Completeness . . . . . . . . . . . . . . . . . . . . . . . . . .

Technical verification forms present? . . . . . . . . . . . . Yes No N/A

Comments:

2. Initial Calibration . . . . . . . .

Instruments/detectors calibrated within
one year of sample analysis? . .

Initial calibration acceptable? . . . .
Standards NIST traceable? . . . . . . .

Standards Expired? . . . . . . . . . .

.. . . . . . . . . . Yes No N/A
.. . . . . . . . . . Yes No N/A

S.. . . . . . . . . . Yes No N/A
.. . . . . . Yes No N/A

Comments:

000027



WHC-SD-EN-SPP-001. Rev. 1

3. Continuing Calibration . . . . . . . . .

Calibration checked within one week of sample

Calibration check acceptable? . . . . . . . .

Calibration check standards NIST traceable? .

Calibration check standards expired? . . . .

analysis? . . . Yes

. . . . . . . . Yes
. . . . . . . . Yes
. . . . . . . . Yes

Comments:

4. Blanks . . . . . . . . . . . .

Method blank analyzed? . . . . . .

Method blank results acceptable?

Analytes detected In method blank?

Field blank(s) analyzed? . . . . .

Field blank results acceptable? . .

Analytes detected in field blank(s)?
Transcription/Calculation Errors? .

. . . . . . . . . . . . . . . .

. . . . . . . . . . . . . e

. . . . . . . . . . . . . Yes

. . . . . . . . . . . . . Yes
. . . . . . . . . Yes

. . . . . . . . . . . . . Yes

Comments:

5. Natrix Spikes . . . . . . . .

Matrix spike analyzed? . . . . .
Spike recoveries acceptable? . .
Spike source traceable? . . . . .
Spike source expired? . . . . . .
Transcription/Calculation Errors?

. . . . . . . . . . . . . .

. . . . . . . . . . . . . .
. . ....... ............... .

. . .............. ........... .

. . . . N/A

Yes No N/A
Yes No N/A
Yes No N/A
Yes No N/A
Yes No N/A

Comments:

000028

No
No

No

.No

N/A
N/A
N/A
N/A

. O N/A

No
No

(o
No
No
No
No

N/A
N/A
N/A
N/A
N/A
N/A
N/A

. . /A

I



WHC-SD-EN-SPP-001, Rev. 1

6. Laboratory Control Samples . .

LCS analyzed? . . . . . . . . . . .
LCS recoveries acceptable? . . . .
LCS traceable? . . . .. . . . . . .
Transcription/Calculation Errors? .

. . . . . . . . . . . . . Yes

. . . . . . . . . . . . . Yes

Comments:

7. Chemical Recovery . . . . . .

Chemical carrier added? . . . . .
Chemical recovery acceptable? . .
Chemical carrier traceable? . . .
Chemical carrier expired? . . . .
Transcription/Calculation errors?

Comments: 094O - (01

. . . . . . . . . . . . . . . . .

.. . . . . . . . . .
. . . . . . . . . .. . . Yes

. . . . . . . . . . . . . .Yes
. . . . . . . . . . . . Yes

T~'Z33 -3 231

8. Duplicates . . . . . . . . . . . . . . . . . . . . . . . . . . . ON/A

Duplicates Analyzed? . . . . . . . . . . . . . . . . . . . No H/A

RPD Values Acceptable? . . . . . . . . . . . . . . . . . . .Y No N A
Transcription/Calculation Errors? . . . . ......... .. Yes No H/

Comments:

Gooo~9

* O N/A

No N/A
No
No
No

. O N/A

No N/A
Q HA
No
No
No



WHC-SD-EN-SPP-001. Rev. 1

9. Field QC Samples . . . . . . . . . . . .

Field duplicate sample(s) analyzed? . . . . .
Field duplicate RPD values acceptable? . . .
Field split sample(s) analyzed? . . . . . . .
Field split RPD values acceptable? . . . . .
Performance audit sample(s) analyzed? . . . .
Performance audit sample results acceptable?
Comments:

.N/A

No N/A
Ye No N/A
Yes N

.Yes No
Yes N /A
Yes No

10. Holding Times

Are sample holding times acceptable? . . . . . . . . . . . . Yes No N/A

Comments:

11. Results and Detection Limits (Levels D & E)

Results reported for all required sample analyses?

Results supported in raw data? . . . . . . . . . .

Results Acceptable? . . . . . . . . . . . . . . . .
Transcription/Calculation errors? . . . . . . . . .
MDA's meet required detection limits? . . . . . . .
Transcription/calculation errors? . . . . . . . . .

. . . . .GZ

. . . . . Yes

.es(

.Yes
. . . . . Yes

. O N/A

No N

No
No

No

Comments:

4ro00030



Test [ Matrix SOLID
SDO 7445

contact Melisa C. Mamnion

METROD PERFORMANCE
Ian

CmIENT SlAPO ID SAq ID

Preparation batch 6929-063 2f prep

B0TR43 R007f26-01

BOYR44 R007125-02
50YR45 R007125-03
301346 R007125-04
BOY147 200712-03

B0YR48 R007125-06

B01349 R007125-07
B01Y50 R007125-06
30YR1 R00712S-09
30YR53 R007125-10
ILK (QC ID-35543) R00712S-15

LCS (QC ID-35142) R007125-14
Duplicate (R007125-07) R007125-16

(QC ID-35544)

TMA/RICHMOND
BRAMP DELIVERY O"P 30924

MITIOD SUMMARY
DUN=. ISOTOPIC IN SOIL

AWa BCTROBC

Client Hanford
Contract TRC-BM3-207925

Caitract SWC 0924

RANW SF- MAX NOA ALIC PREP DIH- IW IFF COURT "M mIFT Dm

TflT FIX pCi/g g FrC TI % % min kam KA. HOm PhFAU )

error S.0 % Refrenc, Lab

0.15 0.500

0.15 0.500
0.1S 0.500
0.13

0.15

0.15
0.15
0.17

0.500
0.500

0.500

0.500

0.500

0.91 0.100
0.14 0.500
0.76 0.100

0.100

0.24 0.500

Motsbook 6929 pg. 063

92 1

89 11

91 1

-M 1
97 1

97 1
95 1

81 I

83 1
98 1
97 1

Is
7

55
55

55

55
55
55
65

55

55

102 155
81 154

29
33

29
29

29

29

29

29

29

29

06/18/00
08/1s/00
08/1t/00
08/18/00
08/18/00
06/18/00

0/18/00
08/16/00
0/19/00/
08/16/00
01/18/00

ANI-

Y1=D

08/18

06/22

08/18
08/18
08/18

08/18
08/18
08/18
0c/18
08/18
0s/18

iSC

88-039
88-031
88-041

8-042

8S-043

S-044
8S-045

88-046
88-047

39-048

s8-050

06/18/00 08/18 83-049
29 08/18/00 08/18 85-020

Nominal valuws and limits from method 1.0 0.100 20-105 150 100 ISO

eKTM SONe140E1
Page 4

ninEny nm mmO
Page 28

AVgUAGM * 2 SD 'CA .J4L.* 1.4
PR 13 BAMP&B YINED 93 * .- Is

( ooo,3i

moCmncons azwmamCz 00_flATtLAM
CF-912 Uraium in Water and Dissolved Sample by

Extraction Chromatograpby, rev 2

CP-One Heavy Element 8l1ctroplating, rav 3

Lab id 11SfC
protocol DANUEL-
Version ISr 10

Form aVD-
Veraln .0 .

Report date 0/0/00



R007125-12

TMA/RICEOND
SAMPLE DELIVERY GROUP 30924

METOD BLANK
Method Blank

SDG 7445 Client/Case no Hanford SDG H0924
Contact Melissa C. Mannion Contract TRC-SBB-207925

Lab sample id R007125-12 Client sample id Method Blank
Dept sample id 7445-012 Material/Matrix SOLID

SAF No B99-042

RESULT 2w 3RR MlA DL QUAL!-
AfhLYTZ CAB NO pCi/g (COUNT) pCi/g pCi/g FIERS TUBT

Total Strontium SR-RAD -0.307 0.57 0.79 1.0 U SR
Potassium 40 13966-00-2 U 0.31 U GAM
Cobalt 60 10198-40-0 U 0.020 0.050 U GAM
Cesium 137 10045-97-3 U 0.015 0.10 U GAN
Radium 226 13982-63-3 U 0.031 0.10 U GAM
Radium 228 15262-20-1 U 0.072 0.20 U GAM
Europium 152 14683-23-9 U 0.040 0.10 U GAN
Europium 154 15585-10-1 U 0.053 0.10 U GAM
Europium 155 14391-16-3 U 0.051 0.10 U GA4
Thorium 228 14274-82-9 U 0.024 U GAM
Thorium 232 TH-232 U 0.072 U GAM
Uranium 235 15117-96-1 U 0.066 U GAM
Uranium 238 U-238 U 1.9 U GAM
Americium 241 14596-10-2 U 0.12 U GAN

100 H AREA - FULL PROTOCOL

QC-BLANK #35249

METHOD BLANKS
Page 1

scumR DATA SECTION
Page 9 00003:4

Lab id TNC
Protocol Hanford
Version Ver 1.0

Form mDDD
Version 3.06

Report date 09/05/00



R007125-15

THA/ R ICKNOND
SAmPLE DELIVZRT GROUP K0924

MNTNOD BLANK
Method Blank

SDG 7445 Client/Case no Hanford SDG H0924
Contact Melissa C. Mannion Contract TRC-SED-207925

Lab sample id R007125-15 Client sample id Method Blank
Dept sample id 7llgl. Material/Matrix SOLID

SAP No 399-042

RESUL 2v MR XA RDL GUl?-
ANhrn CAB MO pCi/g (COUPT) pCi/g pCi/g FIES TST

Uranium 233 U-233/234 0.082 0.16 0.63 1.0 U U
Uranium 235 15117-96-1 0 0.20 0.76 1.0 U U
Uranium 238 U-238 0 0.16 0.63 1.0 U U
Plutonium 238 13981-16-3 0.052 0.16 0.32 1.0 U PU

Plutonium 239/240 PU-239/240 -0.026 0.21 0.40 1.0 U PU

100 H AREA - FULL PROTOCOL

BELIK
QC-BLANK #35543

NETNOD BLAMEKS
Page 2

SBUNmRT DATA iNCTrGfl
Page 10 CfJ'J30

Lab id fMlC-
Protocol Hanford
Version Ver 1.0

Form DVD-DS
Version 3.06 -

Report date o9L/n/g



TMA/ R XCEMOND
W1m5x DiLaIvm M)UP 30924

R007125-11 Lab Control Samle

LAB CONTROL SAMPLE

SDG 7445 Client/Ca.e no Hanford SDG H0924
Contact "slims. C. mIamion Came no TRC-SBO-207925

Lab saqple id R00725- Client sample id Lab Control Saple
Dept snale id 274I4..-. Material/NatriX SOLID

SAP No f99-042

flfl.T 2& MlR M L am QUA4- JDCW 2w uRR MC 3f IM8 PROTOOL

AflLTE pCi/g (COIUN pCi/g pCi/g Pim TEST pCi/g pCi/g t (TUITLJ LAINT

Total Strontium 63.8 2.0 0.82 1.0 aR s9.5 2.2 115 81-119 60-120
Cobalt 60 0.269 0.048 0.029 0.050 Gm 0.307 0.012 s8 69-131 80-120
Cesium 137 0.376 0.049 0.038 0.10 OAM 0.365 0.015 103 69-131 60-120

100 H AREA - PFULL PROTOCL

QC-LCS #35248

LB COTROL SUMPU

Page 1
smemy DAT SECTIm

Page 11 000034

Lab id SMW.
Protocol anford
Version ver 1.0

Form DRE -
Version 3.06

Report date naianJ0



TMA/RZCEKOND
BSAGMP IV3Ry VH P G 0924

LAB CONTROL SAMPLE
Lab Ctro2. smle

SD 7445 Client/Case no Hanford SDG H0924
Contact Mlissa C. Mawnion Case w TRC-SED-207925

Lab sample Id R007125-14 Client sample id Lab control Sample
Dept smple id 7445-014 Material/Matrix __LID

SAP No D91-042

R1.LT 2a M inam RI. Q - AMED 2 E RC 3w LflS WrWVmC
AinLs pCi/g (4 T) pCi/g pCi/g IUS TST pci/g pCi/g 4 (TOML) LIMI

Urenium 233 49.4 5.7 2.6 1.0 U 46.4 1.9 104 79-121 60-120
Uranium 235 36.3 4.7 0.71 1.0 U 37.7 1.5 96 79-121 00-120
UranIum 238 50.9 5.9 3J 1.0 U 50.4 2.0 101 60-120 #0-120
PlutoniU 238 64.2 5.0 0.44 1.0 PU 62.2 2.5 103 84-115 80-120
Plutnium 239/240 63.4 4.9 0.29 1.0 PU 66.1 2.6 96 B6-114 80-120

100 K ARMA - FLL PIOTOWL

W

ge-iaW 835542

LAB ma wan
Page 2

smaWr DAn
Page 12 000035

R007125-14

Lab id TIMM
Protocol knitnd ,

Version VIr 1.0
Porm DVD-aM

Version 3.0 .
Report date 09/0S/00



TMA/RICKXOND
smaw ILIVERT GRUP 80924

DUPLICATE
R007125-13 001R49

DG 744S Client/Case no Hanford D 92
Contact Melissa C. Maeion Case no TRC-8R-20792S

DUPLICaE ORzom
Lab sample id R001125-13 Lab sample id R007125-07 Client samaple id BOYNR4

Dept sample id 7445-013 Dept sample id 7445-007 Location/Matrix 100-N-17 SOLID
Received 07/2S/00 Collected 07i/20/00 09:47
s solids 939 Custody/MlP No B99-042-045

DWWaCJ72 2# MM 4" RDl QmZ - ORIGDhl, 2v EM NOR QMI- RFD 3 PROT-
ANALT pCi/g (ONT) pCi/g pCi/g FERS Tu pCI/g (CIT) pCi/g PIgRS t TOT LIMIT

Total Strontium 0.196 0.081 0.12 1.0 J SR 0.217 0.096 0.12 J 10 94

PotassiuMM 40 16.3 0.02 031 amA 15.0 0.33 0.22 8 33

Cobalt 60 0.03 0.050 U am U 0.024 u -

Csaium 137 0.119 0.029 0.033 0.10 GAI 0.100 0.019 0.022 17 37

Radium 226 0.564 0.064 0.061 0.10 aM 0.553 0.049 0.046 2 36

Radium 220 0.664 0.15 0.16 0.20 Gm 0.730 0.10 0.10 7 50
Buropium 152 U 0.073 0.10 U CaM U 0.057 U -

buropium 154 U 43 0.10 U Gm U 0.079 U -

Europium 153 U 0.067 0.10 U am U 0.081 u -

Thorium 22* 0.650 0.060 0.059 Gm 0.67) 0.032 0.031 24 33

Thorium 232 0.684 04.3 0.16 GAN 0.730 0.10 0.10 7 30

Orlinm 23S U 0.11 U GAK U. 0.10 U -

Uranium 238 0 3.8 U GAN 0 3.0 u -

AMericout 241 U 0.042 U am U 0.18 u -

100 H ARNA - PULL PROTOCOL

QC-DUfP7 33250

Page 1
amps an 3ri

pae 13 UGC0UJG

Lab id TMC
Protocol Hanford
Version Par 1.0

Form aVD-DVP
Version 3.06

Report date 09/0SL0
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Contact Hbliesa C. Pinin- Cas, no TRC-S3E-207925

Lab Samle id FL007125-16 Lab sample Id RU'12LD-07 Client sample id BOYR49
Dept sample id 7445-016 Dept sample id 744-007 Locaticn/Matrix 100-H-17

Received 07/2S/00 Collected 07/20/00 09A7
% solids 98.9 Custody/SAP No B99-042-045

~iiaCW 2w ERR M RM ( - ORIGML 20 NR 3II- R3D 3w P?
ANtLTME pCi/g (M ) PCi/g pci/g PI S TEST pCi/g (CweRT) pCi/g 7I23S t TM LINXT

Urenita 233 0.312 0.16 0.20 1.0 J U 0.242 0.13 0.12 J 25 112
Uranium 23S 0.063 0.063 0.24 1.0 U U 0.020 0.039 0.15 U -

Uaniumi 238 0.521 0.22 0.20 1.0 J U 0.403 0.16 0.12 T 24 $ -
Plutoni m 238 - -0.010 0.013 0.042 1.0 u pa 0.021 0.034 0.056 V -

Plutonium 239/240 0 0.021 0.039 1.0 u PU 0.017 0.034 0.056 U -

100 H ANNA - PLL PROTCOL

IC-DP7 35544
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Date: 6 October 2000
To: Bechtel Hanford Inc. (technical representative)
From: TechLaw, Inc.
Project: 100-H Areas - Full Protocol - Waste Site 100-H-17
Subject: Inorganics - Data Package No. H0924-RLN (SDG No. H0924)

INTRODUCTION

This memo presents the results of data validation on Data Package No. H0924-
RLN prepared by RECRA LabNet (RLN). A list of samples validated along with the
analyses reported and the method of analysis is provided in the following table.

BOYR43 7/20/00 Soil C See note 1

BOYR44 7/20/00 Soil C See note 1

BOYR45 7/20/00 Soil C See note 1

BOYR46 7/20/00 Soil C See note 1

BOYR47 7/20/00 Soil C See note 1

80YR48 7/20/00 Soil C See note 1

BOYR49 7/20/00 Soil C See note 1

BOYR50 7/20/00 Soil C See note 1

BOYR51 7/20/00 Soil C See note 1

BOYR53 7/20/00 Soil C See note I
1 - Chromium VI by 71 96A; ICP metals (arsenic, chromium and lead) by 601OB

Data validation was conducted in accordance with the BHI validation statement of
work and the 100 Area Remedial Action Sampling and Analysis Plan (DOE/RL May
1998). Appendices 1 through 5 provide the following information as indicated
below:

Glossary of Data Reporting Qualifiers
Summary of Data Qualification
Qualified Data Summary and Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation

000001

Appendix
Appendix
Appendix
Appendix
Appendix

1.
2.
3.
4.
5.



DATA QUALITY OBJECTIVES

" Holding Times

Analytical holding times for metals are assessed to ascertain whether the
holding time requirements were met by the laboratory. The holding time
requirements are as follows: Soil samples must be analyzed within six months
for ICP metals and 30 days for chromium VI.

All holding times were acceptable,

" Blanks

Preparation Blanks

At least one preparation blank, consisting of deionized distilled water processed
through each sample preparation and analysis procedure, must be prepared and
analyzed with every sample delivery group. In the case of positive blank
results, samples with digestate concentrations less than five times the
preparation blank value have had their associated values qualified as non-
detected and flagged "U". Samples with concentrations of greater than five
times the highest blank concentration do not require qualification.

In the case of negative blank results, if the absolute value exceeds the Contract
Required Detection Limit (CRDL), all nondetects are rejected and flagged "UR"
and all detects that are less than ten times the absolute value of the associated
preparation blank result are qualified as estimates and flagged "J". If the
absolute value of the negative preparation blank is greater than the IDL and less
than or equal to the CRDL, all nondetects are qualified as estimates and flagged
"UP" and all detects less than ten times the absolute value of the blank are
qualified as estimates and flagged "J". If the sample results are greater than
ten times the absolute value of the preparation blank, no qualification is
necessary.

All preparation blank results were acceptable although the TDL was exceeded
for chromium VI.

Equipment Blank

One equipment blank (BOYR53) was submitted for analysis. Chromium and lead
were detected in the equipment blank. Under the BHI statement of work, no
qualification is required.
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* Accuracy

Matrix Spike

Matrix spike analyses are used to assess the analytical accuracy of the reported
data and the effect of the matrix on the ability to accurately quantify sample
concentrations. Matrix spike recoveries must fall within the range of 70% to
130%. Samples with a spike recovery of less than 30% and a sample result
below the IDL are rejected and flagged "UR". Samples with a spike recovery of
30% to 69% and a sample result less than the IDL are qualified "UJ". Samples
with a spike recovery of greater than 130% or less than 70% and a sample
result greater than the IDL are qualified as estimates and flagged "J". Finally,
for samples with a spike recovery greater than 130% and a sample result less
than the IDL, no qualification is required.

All matrix spike recovery results were acceptable.

* Precision

Laboratory Duplicate Samples

Laboratory duplicate sample analyses are used to measure laboratory precision
and sample homogeneity. Results must be within RPD limits of plus or minus
30% for solid samples. If RPD values are out of specification and the sample
concentration is greater than five times the CRDL, all associated sample results
are qualified as estimated and flagged "J". If RPD values are plus or minus two
times the CRDL and the sample concentration is less than five times the CRDL,
all associated sample results are qualified as estimated and flagged "J/UJ". The
performance criteria for aqueous laboratory duplicates are an RPD less than
30% for positive sample results greater than five times the CRDL or plus or
minus the CRDL for positive sample results less than five times the CRDL.
Sample results outside the criteria are qualified as estimates and flagged "J/UJ".

All laboratory duplicate results were acceptable.

Field Duplicates

One set of field duplicates (BOYR46/BOYR51) were submitted for analysis. The
results were compared using the same criteria as for a laboratory duplicate. All
field duplicate results were acceptable.

" Analytical Detection Levels

Reported analytical detection levels are compared against the 100 Area Remedial
Action Sampling and Analysis Plan TDLs or the CRDL if no TDL was specified, to
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ensure that laboratory detection levels meet the required criteria. The TDL was
exceeded for chromium VI in all undetected samples. Under the BHI statement of
work, no qualification is required.

e Completeness

Data package No. H0924-RLN (SDG No. H0924) was submitted for validation and
verified for completeness. The completion percentage was 100%.

MA.JOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

The TDL was exceeded for chromium VI in all undetected samples. Under the BHI
statement of work, no qualification is required.

REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997.

DOEIRL-96-22, Rev. 1, 100 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, May 1998.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with BHI
validation SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit
corrected for sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

BJ - Applied to inorganic analyses only. Indicates the analyte concentration
was greater than the IDL but less than the CRDL and is considered an
estimated value.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications (i.e., usable for decision-making
purposes).

oooOOG



Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

000008

SDG: H0924 REVIEWER: DATE: 10/6/00 PAGE_1JOF-4L
I TLI

COMMENTS: No qualifiers assigned

COMPOUND JQUALIFIER SAMPLES AFFECTEDI REASON



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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INORGANIC ANALYSIS, SOLID MATRIX, MG/KG

Project: BECHTEL-HANFORD
Lbo.tsr : RECRA LbNet
Ca.. ISOG: H0924
S mPlt NuMt. B0YR43 BOYR44 BOYR46 60YR48 BOYR47 B0YR48 80YR49
Location 100-H-1i 100-H17 100-H-17 100-1417 100-H-17 1004-17 100-+17

Snmpli Dot 7120100 7/20/00 7/20/00 7120/00 7/20/00 7120100 7/20100
I mwic. C bDL ait C Reait Q RoLat Q bait Result a SuiF C Petit Q RSiwC Q
Chronitm VI 0.1 0.41 U 0.46 U 0.40 U 0.40 U 0.41 U 0.40 U 0.47
Ar"Wne (tod) _t3.4 3.3 2.5 2.3 3.8 2.9 2.4
ChromIum w tctd 0.5 9.9 11.1 9.2 10.5 7.8 10.2 9.4
LOad ittl 2 5.6 5.6 4.0 3.1 0.2 6.1 3.6

Seple Nfmbr BOYR50 BOYRS1 B0YR63
Loosid. 100-1+17 100-H-17 100-H-17
Rmrk. DupAc to E. Blak
Sampl. Dae 7/20100 7120100 7120100
hcea.do Anayd. C .DL bait IQ Remit Q Rit IQ Rut Q Reslt Q Rsut Q ReS* a baSLt Q
Chromntm Vi 0.1 0.43 0.40 U 0.40 U
Armado toWe 3.7 2.6 0.30 U
COwonbn -st1 0.5 11.7 1 11.6 0.211
Led toed 2 8.4 1 3.9 1.21

C
C
C
C

0

Page_1 of_1
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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RECRA
ENVIRONMENTAL
INC.

Chemical and Environmental Measurement

/ 44
Inlomaton

Rera LabNet PhIladelphia
Analytical Report

Client: ThU-HANFORD B99-042 W.O. #: 10985-001-001-9999-00
RFW : 0007L961 Date Received: 07-25-00
SDG#: H0924
SAF#: B99-042

INORGANIC CASE NARRATIVE

1. This narrative covers the analyses of 10 soil samples.

2. The samples were prepared and analyzed in accordance with the methods checked on the
attached glossary.

3. Sample holding times as required by the method and/or contract were met.

4. The cooler temperature was recorded on the chain-of-custody.

5. The method blank for Chromium VI was within method criteria.

6. The Laboratory Control Samples (LCS) for Chromium VI were within the laboratory
control limits.

7. The matrix spike recoveries for Chromium VI were within the 75-125% control limits.

8. The replicate analyses were within the 20% Relative Percent Difference (RPD) control
limit.

9. Results for solid samples are reported on a dry weight basis.

10. 1 certify that this sample data package is in compliance with SOW requirements, both
technically and for completeness, other than the conditions detailed above. Release of
the data contained in this hard copy data package has been authorized by the Laboratory
Manager or a designee, as verified by the following signature.

I. Michael Taylor Date
Vice President
PhiIMdOphia Analytical Laboratory

s Wat t a" d. flafta s ap W Amn a* be t ue a o AD P* E a.-.
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M RECRAI ENVIRONMENTAL

Chemical and Environmental Measurement Intonanuon

Rwa LsbNet Philadlpal
Amaltictlhpofl

Clas : TNU-HANFORD B99-042
RFW#: 0007X961
SDG/SAJW: H0924/B99-042

REWVEQ

W.O: 10985-001-001-9999-00
Date Received: 07-25-00

METALS CASE NARRATIVE

1. This nan-ative covers the analyses of 10 soil samples.

2. Th samples were prepared and analyzed in accordance with methods checked on the attached
gloss!y.

3. Al analyses were perftrmed within the required holding times.

4. The cooler temperature has been recorded on the Chain of Custody.

5. All Initial and Continuing Calibration Verfications (ICV/CCVs) were within the 90-110%
control limits (80-120% fir Mercury).

6. AN Initial and Continuing Calibration Blanks (ICB/CCBs) were within control Uaits (less than
the PQL).

7. All preparation/method blanks (MB) were within method criteia (less than the Practical
Quantitation Limt (3X the IDL) or samples greater than 20X MB vahie). Refer to the
Inorganics Method Blank Data Summary.

S. AlD ICP Interference Check Standards were within control limits.

9. AD laboratory control samples (LCS) were within the labortory control limits. Rfr to the
Inorganics Laboratory Control Standards Report.

10. AU matrix spike (MS) recoveies were within the 75-125% control linits. Rcfr to the
Inorganics Accucy Report.

11. AD duplicate analyses were within the 20% Relative Percent Difibrence (RPD) control limits.
Refer to the Inorganics Precision Report.

Th I jne blaqs * l Sydumlyli fr4 uftm-t a tmpi a t al ~ nod$ tasA -Rgx M~Ne~JPw=W

Orh~el~dlLTbftftpdw~cb@ dibI~byo 6 n'OO0 15l



12. For the purpoacs of this report, the data has been reported to the Instunment Detection Limit
(IDL) Values between the IDL and the Practical Quantitation Limit (PQL) are acquired in a
region oflesw-certain quantification.

13. I certify that this sample data package is in compliance with SOW requiranan, both
tecicy and for conpseness, other than the conditions detailed above. Rews of the data
contained in this hard-copy data package has been authorized by the Laboratory Manager or a
designee, as verified by the fowing *iane,

o9 - '
DateJ.MIdha Taylor

W:e President
Philadelphia Analytical Laboratory
sM00l1
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Appendix 5

Data Validation Supporting Documentation
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WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION A t e D E
LEVEL: I

PROJECT: (o 4 1 O-44-Qi DATA PACKAGE: cit1

VALIDATOR: LAB: ( ccr*- DATE: Vt t

CASE: SDB:

ANALYSES PERFORMED
a CwCPM a CWAA a Cook D CLPXynM 0 0

4 SW440FMa B 3W-4" C SW4 0 0

SAMPLES/MATRIX eO Ydv d3 ogc44 (B o VPN 1 saye~(

;> d~ocYV (csoY1~ cztqdtso

Gbfat'? llftvo o/R~tu09 v

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Is technical verification documentation present? . . . . . . . Yes

Is a case narrative present? . . . . . . . . . . . . . . . .
Comments:

No

No N/A

2. HOLDING TIMES
Are sample holding times acceptable? . . . . . . . . . . . . . No N/A

Comments:

0000021



WHC-SD-EN-SPP-002. Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS
Were initial calibrations performed on all instruments?

Are initial calibrations acceptable? . . . . . . . . .
Are ICP interference checks acceptable? . . . . . . . .
Were ICV and CCV checks performed on all instruments?
Are ICV and CCV checks acceptable? . . . . . . . . . .
Comments:

* . . . Yes
* . . . Yes

. . . . Yes
* . . . Yes
. . . . Yes

4. BLANKS
Were ICB and CCB checks performed for all applicable analyses? Yes No N

Are ICB and CCB results acceptable? . . . . . . . . . ..... Y No
Were preparation blanks analyzed? . . . . . . . . . . . . . ..Y. s.No N/A
Are preparation blank results acceptable? . . . . . . . . . . No N/A
Were field/trip blanks analyzed? . . . . . . . . . . . . . . .No N/A

Are field/trip blank results acceptable? . . . . . . . . . . . Yes Q N/A
Consents: C4re l C% - _v%-4- * \'d_ ._ 'eN

S. ACCURACY
Were spike samples analyzed? . . . . . . . . . . . . . . . . No N/A
Are spike sample recoveries acceptable? . . . . . . . . . . . &.... NO H
Were laboratory control samples (LCS) analyzed? . . . . . . . . Yes No
Are LCS recoveries acceptable? . . . . . . . . . . . . . . . . Yes No N
Coments:

000022
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No

No
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WHC-SD-EN-SPP-002. Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

6. PRECISION
Were laboratory duplicates analyzed? . . . . . . .
Are laboratory duplicate samples RPO values acceptable?
Were ICP serial dilution samples analyzed? . . . . . .
Are ICP serial dilution *0 values acceptable? . . . . .
Are field duplicate RPO values acceptable? - . . . . . .
Are field split RPD values acceptable? . . . . . . . .
Comments:

.* . .Yes

.... Yes

. . . . e

7. FURNACE AA QUALITY CONTROL
Were duplicate injections performed as required? . . . . . . . Yes

Are duplicate injection *RSD values acceptable? . . . . . . . . Yes

Were analytical spikes performed as required? . . . . . . . . . Yes

Are analytical spike recoveries acceptable? . . . . . . . . . . Yes

Was NSA performed as required? . . . . . . . . . . . . . . . . Yes

Are NSA results acceptable? . . . . . . . . . . . . . . . . . . Yes

Comments:

No

No
No
No

No

No

No

No

No

No

No

No

N/A

!A

H/A

N/
N/A

N/A
N/A

N/A

8. REPORTED RESULTS AND DETECTION LIMITS
Are results reported for all requested analyses? . . . . . . . No N/A
Are all results supported in the raw data? . . . . . . . . . . Yes No
Are results calculated properly? . . . . . . . . . . . . . . . Yes No

Do results meet the CROLs? . . . . . . . . . . . . . . . . . . Yes ) N/A
Comments:_ AIr kJ -_ 
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Recteved: 25.Oct.00 03:41 PM From: UnknownSender To: 2087238944

OCT 25 '00 12:41PM BHI S&D MANAGEMENT W9 372 9487

Duncan, Jeanette M

Powered by 4$Fax.com Page: 3 of 3

P.3/3

Rout, Tna(RLO [trvuttach2rfcom
Thursday October 12 2000 7:48 AM
Duncan, Jeanetle/RL64-AN
Review of Validation for H0924 (100-H-17)

ive reviewed the validation results for H0924. I agree with most of what
he says, but have the following changes:

Radfachemistry: Page 3. Detection Levels - cobaft-0, MDAs are ndfgreatr
than TDLs In samples BOYR50 and SOYR51 as he says. All of his other MDArDL
statements are correct I would also add that Pu-2391240 has MDATDL lnb
samples BOYR43 and BOYR51, and U-238 (non-GSA U-Iso) has MDAfTDL in samplaX
30YR51.

Inrganics: No changes.

Tina Routt
CH2M Hill Richland Office
trudtch2m.oom

0 37-3444. ext. 211
509 375-5585 fax

cor-1At

I

From:
Sent:
To:
Subject:

Jeanette -

r



Duncan, Jeanette M

From: Duncan, Jeanette M
Sent: Thursday, October 26, 2000 3:35 PM
To: 'bohristian@techlawinc.com'
Subject: Validation Review Comments for H0950, H0943, H0958 & H0933

Bruce,

H0924 (100-H-17) - to respond back to your e:mail on the 100-H-17 (H0924) - this is the one that was so hosed up with the
inorganic pages in the rad - that I will need to get a full new copy of this. I do not want you to send this yet - I have an OK
from Rich and Claude that your comment incorporation was fine - but Tina is not in today so I do not know if all is well with
her. So, hold off until I hear from Tina.

H0950 (100-H-21) -just sent you an 8 page efax that included review comments for this validation package. Please
incorporate comments. Also - on this one - please check the title - you have 116-H-3 on both the chem and red. Please
change to 100-H-21 (Pipeline Deep Zone).

H0943 (116-H-3) - this is also in the 8 page efax that we sent this afternoon.

H0958 (105F/DR) - this is also in the 8 page efax that we sent this afternoon.

Please send your page changes to the review comments electronically (or via fax). If there are massive changes (like Grp
3 Small Pipelines) send the whole tamale.

Thanks for your support.

Jeanette

1



Review Comment Record (RCR) O.' 2. ReviavNo.
10/25/1M QA-0044

3. Projct 4. Pagp
100-H Pap I of I

5. Documeni Number(s)Tflie(s) 6. Progam/IojeW 7. Reviewer & (rgAnizationffGroup 9. LocaiffPme

SDG No. H0924 BudingNulhf Claude Stacey Qualily Program 372-9208
100-H Ara - Full
Protocol, Waste Sies
100-1-17

37. Comatse ubmia Ap ah I. AsucntwiTh hndced cant aopnsI1) II. CLOSED

ramp.m Mo(fpi0w) _______e /4kwMuFeeharconz

12. 1-. CmmnM(syDibcrmarcy() (Inmvld. technical justiflcalin for the 14.
Item cmment and decailed r mvmdatio of the ache. required to curfecw Ifold 16.

resolve Ihe dibcxepmncyfjnhn idicaIed. Poia Is. iSouiaoo (rwvidejuslification if NOT accepTTd.) Status

I Radicheiar: Pae 003, Detectic. Lemb and Page 004. Minor
Deickaicies Pu-23 and Po-23WM0 needs to be added to the list ft samples
BOYR43 and BOYRS 1. Also U-235 (gsa) needs to be added fbr samples
BoYRS0 and BOYR51. For Co-60, samples BOVR50 and BOYR51 shold
not be [sed.

2 mopnilr Ok No CGannets.
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Received: 25.Oct.00 03:41 PM From: UnknownSender To: 2087238944

OCT 25 '00 i2;41PM HHI SM M 'flGEET 509 372 9487
Powered by AFax.com

P. 2/3

Duncan, Jeanette M

From:
Sent:
To:
Subject:

Weiss. Richard L
Thursday October 12 2000 3:07 PM
Duncan, Jeanetti M
Review of ValIdation Package ftr HO-924

Jeanette,

The errors noted by Tina Roult in the red package MDA section need to be fixed. In addition, I've found the tllkwing
additional errors: U-235 (speo)- all samples exceeded MDA goals. U-238 (aspec) -MDA cal missed tr BOYR51. U-
233/234 (apsee) - MDA goal missed for BOYR51. Puel (aspc - MDA goals missed for 30YR43 and BOYR51, U-235
(gas) -All samples missed MDA goals except BOYR49 an8 YR63.

Arn-241 in the MDA sections should be identified as AM-241 (ge).

No comments on the Inorganic package.

cAAAAZY

Rich

I

Page: 2 of 3
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BHI Sample Management
Phone: (509) 372-9346
FAX: (509) 372-9487

Fax: -D - Iq-

From:Data: /P v/cc

Re: Pegs:

CC:

0 Quick Turn / Priority Data 0 Final Data Package

To:

V4//1da i,04.
Rep~M~ee- t /1rys642 ,11-17)//0 '74 v



Oct-23-00 09:42P RB Christian OCT 23 '00 08:3"Pp2

Thermo Retec Bechtel Hanford Inc.
W.O. No. RO-07-125-7445 SDG H0924

Case Narrative Page 1 of I

1.0 GENERAL

Bechtel Hanford Inc. (BHI) Sample Delivery Group H0924 was composed of ten solid
(soil) samples designated under SAF No. B99-042 with a Project Designation of: 100 H
Area - Full Protocol.

The samples were received as stated on the Chain-of-Custody documents. Any
discrepancies are noted on the Thermo Rotec Sample Receipt Checklist. The results
were transmitted to BHI via .- Fax on August 14, 30, and September 5, 2000.

20 ANALYSIS NOTES

2.1 Total Strontium Analyses

No problems were encountered during the course of the analyses.
2.2 Isotopic Uranium Analyses

Isotopic Uranium was requested by 111 on August 11, 2000.
No problems were encountered during the course of the analyses.

2.3 isotopic Plutonium Analyse
Isotopic Plutonium was requested by BHil on August 17, 2000.

No problems were encountered during the course of the analyses.
2.4 Gamma Spectroscopy Analyses

No problems were encountered during the course of the analyses.

00(()4
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BHI S&D MANAGEMENT 509 372 9487

.............................................................................----.-..... - -........-- - ........ (AUTO) ..........

THE FOLLOWING FILE(S) ERASED

FILE FILE TYPE

026 MEMORY TX

OPTION TEL NO.

3729447

PAGE RESULT

04/04 OK

A

1) HANG UP OR LINE FAIL 2) BUSY 3) NO ANSWER 4) NO FACSIMILE CONNECTION

BWi Sample Managenent
Phone: (509) 372-9346
FAX (509) 372-9487
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Duncan, Jeanette M

From: Routt, Tina/RLO [troutt@ch2m.com
Sent: Thursday, October 26, 2000 3:28 PM
To: Duncan, Jeanette M
Subject: RE: Validation Review Comments - 100-H-17

Jeanette -

Since I don't know what the comments were and I didn't have any problems
with the first one, I don't know how to review the new comments. I think
most of the comments were beyond my technical review of the document in the
first place, so no comment.

Tina

-- Original Message---
From: Duncan, Jeanette M [mailto:JMDuncan@mail.bhi-erc.com]
Sent: October 26, 2000 11:06 AM
To: Stacey, Claude; Routt, Tina/RLO
Subject: FW: Validation Review Comments - 100-H-17

Claude & Tina,

Please review the attached page changes to the 100-H-17 Validation Report
(H0924) - the validator has dispositioned the review comments. Rich has
already reviewed these and is happy with the changes. Please let me know if
you have any problems with the validator's changes.

Oh and just as a heads up - in order to open this file I had to go into Word
and then open.

Jeanette

-Original Message-
From: Christian, Bruce [mailto:BCHRISTIAN@TechLawinc.com]
Sent: Wednesday, October 25, 2000 9:47 PM
To: 'Duncan, Jeanette M'
Subject: RE: Validation Review Comments - 100-H-17

Will this do or do you need a hard copy.

-Original Message-
From: Duncan, Jeanette M
To: 'bchristian@techlawinc.com'
Sent: 10/25/00 4:50 PM
Subject: Validation Review Comments - 100-H-17

Bruce,

Just efaxed you the validation review comments for H0924 (100-H-17).
Needless to say the client has been as patient as possible - and this is
the
one that both Tina and Rich have substantial input - please please
please
get to this one as soon as possible. Thanks.

Jeanette

1



Review Comment Record (RCR) 1. Date 2. Review No.

10/25/00 QA-0044

3. Project 4. Page

100-H Page 1 of 1

5. Document Number(s)/Title(s) 6. Program/Project/ 7. Reviewer 8. Organization/Group 9. Location/Phone

SDG No. H0924 Building Number Claude Stacey Quality Program 372-9208

100-H Areas - Full
Protocol, Waste Sites
100-H-17

17. Comment Submittal Approval: 10. Agreement with indicated comment disposition(s) I1. CLOSED

Organization Manager (Optional) Reviewer/Point of Contact Reviewer/Point of Contact
Date Date

Author/Originator Author/Originator

12. 13. Comment(syDiscrepancy(s) (Provide technical justification for the 14.
Item comment and detailed recommendation of the action required to correct/ Hold 16.

resolve the discrepancy/problem indicated.) Point 15. Disposition (Provide justification if NOT accepted.) Status

I Radiochemistry: Page 003, Detection Levels and Page 004, Minor
Deficiencies Pu-238 and Pu-239/240 needs to be added to the list for samples
BOYR43 and BOYR5 1. Also U-235 (gea) needs to be added for samples
130YR50 and BOYR5 1. For Co-60, samples BOYR50 and BOYR51 should
not be listed.

2 Inorganic: Ok No Comments.

3

4

5
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Duncan, Jeanette M

From: Weiss, Richard L
Sent: Thursday, October 12, 2000 3:07 PM
To: Duncan, Jeanette M
Subject: Review of Validation Package for HO-924

Jeanette,

The errors noted by Tina Routt in the rad package MDA section need to be fixed. In addition, I've found the following
additional errors: U-235 (aspec)- all samples exceeded MDA goals. U-238 (aspec) - MDA goal missed for BOYR51. U-
233/234 (apsec) - MDA goal missed for BOYR51. Pu-238 (aspec) - MDA goals missed for BOYR43 and BOYR51. U-235
(gea) -All sampls missed MDA goals except BOYR49 an BOYR53.

Am-241 in the MDA sections should be identified as AM-241 (gea).

No comments on the Inorganic package.

Rich

1



Duncan, Jeanette M

From: Routt, Tina/RLO [troutt@ch2m.com]
Sent: Thursday, October 12, 2000 7:48 AM
To: Duncan, Jeanette/RLO-HAN
Subject: Review of Validation for H0924 (100-H-17)

Jeanette -

I've reviewed the validation results for H0924. I agree with most of what
he says, but have the following changes:

Radiochemistry: Page 3, Detection Levels - cobalt-60, MDAs are not greater
than TDLs in samples BOYR50 and BOYR51 as he says. All of his other MDA/TDL
statements are correct. I would also add that Pu-239/240 has MDA>TDL in
samples BOYR43 and BOYR51, and U-238 (non-GEA, U-Iso) has MDA>TDL in sample
13JYR51.

Inorganics: No changes.

Tina Routt
CH2M Hill Richland Office
troutt@ch2m.com
509) 375-3444, ext. 211
509 375-5566 fax

1



Date:
To:
From:
Project:
Subject:

6 October 2000
Bechtel Hanford, Inc. (technical representative)
TechLaw, Inc.
100-H Areas - Full Protocol - Waste Site 100-H-1 7
Radiochemistry - Data Package No. H0924-TR (SDG No. H0924)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
H0924-TR which was prepared by ThermoRetec (TR). A list of samples validated
along with the analyses reported and the requested analytes is provided in the
following table.

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil
i - *

1 - Gamma spectroscopy; alpha spectroscopy

C

C

C

C

C

C

C

C

C

C

See note 1

See note 1

See note 1

See note 1

See note 1

See note 1

See note 1

See note 1

See note 1

See note 1

(isotopic plutonium); total strontium.

Data validation was conducted in accordance with the BHI validation statement of
work and the 100 Area Remedial Action Sampling and Analysis Plan (DOE/RL May
1998). Appendices 1 through 5 provide the following information as indicated
below:

Appendix 1. Glossary of Data Reporting Qualifiers
Appendix 2. Summary of Data Qualification
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

BOYR43

BOYR44

BOYR45

BOYR46

BOYR47

BOYR48

BOYR49

BOYR50

BOYR51

BOYR53

7/20/00

7/20/00

7/20/00

7/20/00

7/20/00

7/20/00

7/20/00

7/20/00

7/20/00

7/20/00



DATA QUALITY OBJECTIVES

- Holding Times

Holding times are calculated from Chain-of-Custody forms to determine the
validity of the results. The maximum holding time for radiochemical analysis is 6
months.

All holding times were acceptable.

* Blanks

Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis results
indicate the presence of an analyte above the MDA, the following qualifiers are
applied: All positive sample results less than five times the highest blank
concentration are qualified as estimates and flagged "J"; sample results below
the MDA are qualified as undetected and flagged "U"; sample results above the
MDA and greater than five times the highest blank concentration are not
qualified.

All other blank results were acceptable.

Equipment Blank

One equipment blank (BOYR53) was submitted for analysis. Uranium-233,
uranium-238(aspec), potassium-40, radium-226, radium-228, thorium-228 and
thorium-232 were detected in the equipment blank. Under the BHI statement of
work, no qualification is required.

* Accuracy

Accuracy is evaluated by analyzing distilled water or field samples spiked with
known amounts of radionuclides. The sample activity as determined by analysis
is compared to the known activity to assess accuracy. The acceptable
laboratory control sample and matrix spike recovery range is either 70-130% or
±3 sigma. In addition, samples may be spiked with a radiochemical tracer to
assist in isolating the radioisotope of interest with the yield of the tracer being
used in calculating sample activity. The acceptable range for tracer recovery is
20% to 105%. Spike sample results outside the above ranges result in
associated sample results being qualified as estimates, rejected, or not qualified,
depending on the activity of the individual sample.



Due to a radiochemical yield of 108%, the detected isotopic uranium results in
sample BOYR46 were qualified as estimates and flagged "J".

All other accuracy results were acceptable.

Precision

Analytical precision is expressed by the RPD between the recoveries of duplicate
matrix spike analyses performed on a sample. Precision may also be assessed
using unspiked duplicate sample analyses. If both sample and replicate activities
are greater than five times the CRDL and the RPD is less than 30 percent, the
results are acceptable. If either activities are less then five times the CRDL, a
control limit of less than or equal to two times the CRDL is used for soil samples
and less than or equal to the CRDL for water samples. If either the original or
replicate value is below the CRDL, the applicable control limits are less than or
equal to the CRDL for water samples and less than or equal to two times the
CRDL for soil samples. If the RPD is outside the applicable control limit,
associated results are qualified as estimated detects or estimated non-detects.

All duplicate results were acceptable.

Field Duplicates

One set of field duplicates (BOYR46/BOYR51) were submitted for analysis. The
results were compared using the same criteria as for a laboratory duplicate. All
field duplicate results were acceptable.

Detection Levels

Reported analytical detection levels for undetected analytes are compared against
the 100 Area Remedial Action Sampling and Analysis Plan target detection limits
(TDLs) or the contract specified MDA if no TDL was specified, to ensure that
laboratory detection levels meet the required criteria. The following analytes
were reported above their TDL: Uranium-238(gea) in all samples; uranium-
235(aspec) in all samples; americium-241 (gea) in all samples except BOYR45 and
BOYR53; europium-1 55 in all samples except BOYR53; uranium-235(gea) in
samples BOYR43, BOYR44, BOYR45, BOYR46, BOYR47, BOYR48, BOYR50 and
BOYR51; europium-154 in samples BOYR44, BOYR45, BOYR46, BOYR47,
BOYR48 and BOYR51; europium-1 52 in samples BOYR47 and BOYR48; cobalt-
60 in samples BOYR45 and BOYR47; uranium-238(aspec) and uranium-
233(aspec) in sample BOYR51; plutonium-238 and plutonium-239/240 in
samples BOYR43 and BOYR51; cesium-137 in samples BOYR47 and BOYR51.
Under the BHI statement of work, no qualifcation is required. All other reported



laboratory MDAs were at or below the analyte-specific TDL or contract specified
MDA.

Completeness

Data Package No. H0924 (SDG No. H0924) was submitted for validation and
verified for completeness. The completion rate was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to a radiochemical yield of 108%, the detected isotopic uranium results in
sample BOYR46 were qualified as estimates and flagged "J". Data flagged "J" is
an estimate, but under the BHI validation SOW, the data may be usable for
decision-making purposes. All other validated results are considered accurate
within the standard error associated with the methods.

The following analytes were reported above their TDL: Uranium-238(gea) in all
samples; uranium-235(aspec) in all samples; americium-241 (gea) in all samples
except BOYR45 and BOYR53; europium-1 55 in all samples except BOYR53;
uranium-235(gea) in samples BOYR43, BOYR44, BOYR45, BOYR46, BOYR47,
BOYR48, BOYR50 and BOYR51; europium-1 54 in samples BOYR44, BOYR45,
BOYR46, BOYR47, BOYR48 and BOYR51; europium-152 in samples BOYR47 and
BOYR48; cobalt-60 in samples BOYR45 and BOYR47; uranium-238(aspec) and
uranium-233(aspec) in sample BOYR51; plutonium-238 and plutonium-239/240 in
samples BOYR43 and BOYR51; cesium-137 in samples BOYR47 and BOYR51.
Under the BHI statement of work, no qualifcation is required.

REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997.

DOE/RL-96-22, Rev. 1, 100 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, May 1998.



Appendix 1

Glossary of Data Reporting Qualifiers



Qualifiers which may be applied by data validators in compliance with the BHI
statement of work are as follows:

U - Indicates the compound or analyte was analyzed for and not detected
above the minimum detectable activity (MDA) in the sample. The value
reported is the sample result corrected for sample dilution and moisture
content by the laboratory. The data is usable for decision making
purposes.

UJ - Indicates the compound or analyte was analyzed for and not detected at
concentrations above the minimum detectable activity (MDA) in the
sample. Due to a QC deficiency identified during the data validation, the
associated quantitation limit is an estimate, but is usable for decision
making purposes.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.



Appendix 2

Summary of Data Qualification



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation,



Appendix 5

Data Validation Supporting Documentation


